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Theknight of holographic displays
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Recollected by his colleaguesas a
creative and humble scholar with
anindomitable will, Byoungho Lee
was enthusiastic aboutrealizing the
holistic potential of holographic
displays.

youngho Lee made major contri-

butionsinthefields of holographic

display, holographic sensing and

augmented and virtual reality tech-

nology until his untimely passing on
7 November 2022, aged 58.

Bornin1964inSeoul, Korea, Lee possessed a
limitless passion for learning. He was raised in
ascholarly environment and was fascinated by
the scientific cartoons and articles his father,
an engineer, brought for him from his over-
seas trips. On deciding to pursue a career in
photonicsresearch, Lee obtained abachelor’s
degree from the Department of Electrical Engi-
neering, Seoul National University (SNU), and
thereafter, received a doctoral degree from
University of California, Berkeley, USA. He
then assumed a professorship in the Depart-
ment of Electrical Engineering in SNU. From
then he devoted his life to conducting funda-
mental research in the field of photonics and
display, which he believed was crucial for the
progress of modern civilization and enhanc-
ing the quality of life. He investigated various
business problems pertaining to the ‘Dream
Display’ technology that best emulates the 3D
view of natural scenery’.

He and his team conducted several
state-of-the-art studies in the field of opti-
cal information processing, fibre sensors,
digital holography, nanophotonics, 3D dis-
plays, metasurfaces and augmented reality
devices. Realization of 3D displays was one
of Lee’s ultimate research goals. Despite the
early proof-of-principle demonstrations of
3D displays, their realization has been sty-
mied by various technical challenges. Lee’s
research focused predominantly on 3D dis-
plays, specifically the holographic projection
of light fields that can be perceived as anatural
source of light by the naked eye. Throughout
his research career, he presented extensive
insights into holographic displays, defined
their technical challenges and provided

Byoungho Lee in 2021. Courtesy of Seoul
National University.

pragmatic solutions for them?. Holographic
displaysare typically characterized by arange
of viewing angles and display sizes, whichare
limited by that of a spatial light modulator®*.
Lee’s team demonstrated a curved array
of spatial light modulators for displaying
dynamic holographic stereograms with awide
viewing angle’.

Recently, Lee discovered that thin meta-
materials can effectively help to broaden the
viewing angles of augmented reality devices.
By utilizing a transparent metasurface, acom-
pact near-eye display system was designed
for augmented reality with a wide field of
view®. Lee also harboured a vested interest in
nanophotonics.In2015, he and his colleagues
presented the concept of cavity apertures,
which can function as miniature dynamic
colour pixels in display and sensing applica-
tions’. In exploiting the structure of a metal
cavity and nanoaperture, they theorized that
the colour and intensity of transmitted light
canbesimultaneously controlled, depending
on the relative position of the nanoaperture
in the cavity and the polarization state of the
incidentlight.

Lee’s contributionsto research have gained
globalrecognition. He co-authored more than
500 peer-reviewed scientific articles with a
total citation count of 25,000 (on Google
Scholar). He was the first and only engineer
inSouth Koreato be awarded fellowships from

esteemed photonics and display organiza-
tions, such as SPIE, Optica (formerly OSA),
IEEE and SID (the Society for Information Dis-
play). He received numerous awards, includ-
ing the Presidential Young Scientist Award of
Korea, Scientist of the Month Award of Korea,
Jin-Bo-Jang’s National Badge of Science of
Korea, and the Sudang Award. Notably, he was
also conferred with the title of Holoknight, the
Knight of Holography, in2014 by International
Order of Holoknights for his distinguished
contributions to holographic technology.

Lee was known to be humble and witty.
He not only provided benevolent support to
his colleagues but also encouraged young
emerging scientists by offering them vari-
ous research and collaboration opportuni-
ties. Lee was an innovative researcher with a
vision, but at the same timeawarmand caring
teacher, mentor and good friend. He advised
andinspired more than100 PhD and Master’s
students, who are all actively working in and
leading the display and photonics commu-
nities in academia and industry alike at the
international level. He has also trained many
scientists, advancing holography and display
research and the industrial community.

Heissurvived by his wife and two daughters.
He has passed early, but will be missed deeply
foralongtime.
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